The systemic amyloidoses are a group of uncommon diseases in which the common factor is infiltration of one or more organs with a noncellular, extracellular proteinaceous material with specific light microscopic staining characteristics [1] . Significant advances in treatment have been made over the past decade, particularly in AL amyloidosis in which the precursor protein is derived from immunoglobulin light chain fragments [2] . Transthyretin (TTR)-derived amyloidosis has also been the subject of intensive investigation, and several new therapeutic approaches have completed, or are approaching, preliminary clinical testing [3] [4] [5] [6] [7] . Refinements in immunohistochemical and proteomic techniques have permitted precise definition of the amyloid type, a prerequisite for initiating appropriate (and avoiding inappropriate) therapies [8] .
In 2005, the Bologna group published data from 25 patients with amyloidosis (17 of whom had TTR-related amyloidosis) suggesting the bone-scanning agent 99m Tc-3,3-diphosphono-1,2-propanodicarboxylic acid (DPD) was preferentially taken up by the heart in patients with TTR amyloidosis, whereas it showed no uptake in AL amyloidosis or in controls without the disease [9] . This appeared to be isotope specific, as 99m Tc-methylene diphosphonate (MDP) showed no uptake in 11 patients who showed distinct myocardial uptake with 99m Tc-DPD. The authors have now expanded their original observations and, while confirming the tracer is avidly taken up in the TTR amyloid patients, they now also describe a mild to moderate uptake in one third of AL patients, thereby reducing the specificity of the test for TTR amyloidosis alone but still rendering it an interesting and informative technique [10] .
Uptake of technetium-based bone imaging traces by the heart in cardiac amyloidosis is not a newly described phenomenon. As pointed out by Rapezzi and coauthors and recently reviewed in detail [11] , several other nuclear imaging modalities have been proposed for imaging cardiac amyloidosis, such as 99m Tc-aprotinin [12] and 123 I-metaiodobenzylguanidine (MIBG) [13] . Over 25 years ago the uptake of technetium pyrophosphate (then used as a myocardial infarction imaging agent) was described in both AL and TTR amyloidosis, although the sensitivity of the imaging was subject to debate [14] [15] [16] . The type of technetium-based isotope was believed to be significant, as 99m Tc-MDP showed little consistency for imaging amyloid cardiomyopathy, despite occasional case reports of cardiac uptake [17] . With the rapid advances in echocardiography and the echocardiographic descriptions of amyloid cardiomyopathy, technetium pyrophosphate cardiac imaging for possible amyloid cardiomyopathy became obsolete, limited to a radiologic curiosity when incidentally seen on a scan performed for other reasons such as for the evaluation of metastatic disease. Echocardiography still remains the mainstay for the initial suspicion/diagnosis of cardiac amyloidosis [1] (and was also a component of the "gold standard" used in this study), and is nowadays often complemented by cardiac MRI which demonstrate several highly specific features in this disease regardless of the precursor protein [18, 19] .
The apparent preference of 99m Tc-DPD for TTR amyloidosis over AL amyloidosis for imaging cardiac involvement is intriguing but the reason is unclear. There were some AL patients with cardiac uptake and they were found to have a slightly lower serum calcium level compared to those without uptake. The investigators raise the possibility that this might be related to a particularly high calcium concentration in the heart in this subgroup, due to the avidity of amyloid fibrils for the binding of calcium. While the differences in serum calcium were small, and may have been a chance finding, we suggest a possible alternative explanation. Unlike TTR amyloidosis, AL amyloidosis is frequently associated with heavy proteinuria and associated hypoalbuminemia. This will be associated with low serum calcium. It may be that there is more available isotope in patients with hypoalbuminemia, due to altered regional extracellular fluid dynamics and tracer kinetics [20] . Unfortunately serum albumin levels are not documented, but it would be of interest to address this, particularly as hypoalbuminemia may also occur in familial TTR amyloidosis late in the disease due to autonomic neuropathy-associated malnutrition.
What conclusions might one draw from this study? While the emphasis of the study and its analysis focuses on the different intensity of uptake (or lack thereof) between AL amyloid and TTR-derived amyloid, we would suggest that its main value lies in the potential diagnosis of senile systemic amyloidosis (SSA) [21] . AL amyloidosis is a multisystem disease and can be strongly suspected both from its clinical presentation and abnormal hematologic findings, and familial amyloidosis (caused by a mutant TTR) may be suspected by the frequent coexistence of a polyneuropathy and diagnosed by genetic testing. Unlike other forms of systemic amyloidosis, SSA is, to all intents and purposes, exclusively limited to the heart and presents as heart failure in older men, almost always in their 70s or older. SSA is caused by deposition of amyloid derived from wild-type TTR and is almost certainly a markedly underdiagnosed disease. In a recent survey of types of cardiac amyloidosis seen at two Italian centers, SSA represented only 6.5% of cases, compared to AL amyloidosis, which represented two thirds of cases [22] . In contrast, in our program which has no age limit for cardiac biopsy and an aggressive approach in underdiagnosed congestive heart failure, over 50% of the patients with cardiac amyloidosis have TTR amyloid; a figure that persists even after adjusting for potential referral bias by excluding those referred with the amyloid type already known [23] .
We believe that the underdiagnosis of SSA is due partly to a failure to consider it in the differential diagnosis of a patient with heart failure and thickened left ventricular walls. However, even if considered, there may be reticence to pursue the diagnosis, largely because it requires endomyocardial biopsy for diagnosis and the patients in whom it occurs are of an age at which cardiologists may express concern about using an invasive technique, particularly if they have a perception that there is no therapy. In view of the recent development of drugs aimed at slowing or stopping the disease, either by stabilizing the precursor TTR and preventing amyloidogenic breakdown products or by decreasing expression of the protein, it becomes all the more important to both heighten awareness of TTR amyloidosis and to make a specific diagnosis [3-5, 7, 8] . The availability of an inexpensive, widely available, and sensitive technique for detecting suspected TTR amyloidosis in an older patient with unexplained heart failure and a nondilated cardiomyopathy is thus both timely and important. A positive 99m Tc-DPD cardiac uptake should allow the clinician to focus on those patients with significant uptake and will decrease the need for more invasive techniques in patients at lower risk of this disorder. This simple scan, with its potential to improve the prediction of TTR in elderly patients with unexplained heart failure, thus comes at an opportune time.
